Introduction. The Lifetime Impairment Survey, conducted in Europe, assessed impairment and symptoms of attentiondeficit/hyperactivity disorder (ADHD) in childhood, and experiences of ADHD diagnosis and treatment, as recalled by adults.
Introduction
Attention-deficit/hyperactivity disorder (ADHD), the most common neurobehavioral disorder in childhood, has an estimated worldwide-pooled prevalence of 5% in children and adolescents (aged # 18 years).
1,2 While geographic variation in ADHD prevalence rates has been demonstrated, this has been attributed to methodological variation in the application of diagnostic criteria, particularly relating to the evaluation of impairment. 1, 3, 4 Both the prevalence and heritability of ADHD is similar across Europe, Scandinavia, North America, and Australia. 5 Symptoms associated with ADHD, which is largely considered a childhood disorder, often persist into adulthood; approximately 65% of children diagnosed with ADHD exhibit symptoms as adults. 6 However, the majority of adults who seek assistance for ADHD (approximately 75%) have not previously received a diagnosis with the disorder, and many are self-referred. 7 As ADHD is a developmental disorder, diagnosis is often based on recall of childhood symptoms. Retrospective diagnoses of childhood ADHD can be problematic, as adults with ADHD may have limited recall of their childhood symptoms and, depending on their current level of symptoms, tend to underestimate the severity of the childhood stage of the disorder compared with parent ratings of ADHD symptoms collected in childhood. 8, 9 ADHD is associated with impairments in social, family, emotional, academic, cognitive, and behavioral functioning. [10] [11] [12] Previous pan-European studies of impairments associated with ADHD in everyday life demonstrated that ADHD had a negative impact on familial and social relationships and on various everyday activities; however, impairments were parent-reported rather than retrospectively recalled by adults. 13, 14 Results from a U.S. survey investigating functional impairments recalled by adults with self-reported ADHD revealed that they were significantly more likely to have negative feelings about their childhood and adolescent years than adults without ADHD. 15 The Lifetime Impairment Survey (LIS), which was conducted in 6 European countries, was designed to assess the degree to which ADHD impairs patients' everyday lives and to identify the areas of life most affected by the condition. 12, 16 The LIS, based on the previously mentioned U.S. survey, 15 collected data from adults with ADHD and parents/caregivers of children with ADHD, for comparison with corresponding control groups. Experiences concerning ADHD care, as well as the duration and efficacy of treatment, were also assessed. Outcomes of the study related to experiences during childhood and adolescence, as recalled by adults, are reported here. We hypothesized that adults with ADHD would recall greater functional impairment during their childhood and adolescence relative to adults without ADHD.
Methods

Population and subject recruitment
Participants for the survey were recruited by e-mail invitation from the GfK Global Online Panel (GfK Healthcare, London), which had a database of 487,533 members. A range of techniques are used to continuously recruit new panel members, who are informed upon enrolment about their rights and responsibilities relating to participation in survey research and then complete a demographic profiling survey. Consent is not obtained separately for each survey that panel members participate in; however, survey participation is voluntary, and panelists may leave a survey at any time. No individual identifiers are held in the database to maintain confidentiality. In exchange for participation in the LIS, responders were invited to nominate a charity to which a donation would be made and had the opportunity to enter into a prize draw. Adults with ADHD (ADHD group) and without ADHD (control group) were identified using information collected during initial demographic profiling regarding whether they had ever been diagnosed with ADHD by a doctor or other healthcare professional (HCP), together with additional questions asking about ADHD in the family. Final allocation to the ADHD group was based on a response in the LIS to a question on whether a doctor or other HCP had ever diagnosed the participant with ADHD, attention deficit disorder, or hyperkinetic disorder.
Survey design
The LIS was a pan-European survey to assess the degree to which ADHD impairs patients' everyday lives and to identify the areas of life most affected by the condition. The survey, developed in English and translated into local languages, was circulated and completed in France, Germany, Italy, Spain, the Netherlands, and the UK from May 2010 to June 2010. The study was designed and implemented by GfK Healthcare (London, UK), an independent market research organization, under the direction of a steering committee of psychiatrists and psychologists who treat and research ADHD. The steering committee included the authors, representatives from each country surveyed, and the study sponsor (Shire Development, LLC). The survey was conducted in accordance with industry guidelines from the British Healthcare Business Intelligence Association, 17 European Pharmaceutical Market Research Association, 18 Market Research Society, 19 and World
Association of Research Professionals. 20 As the survey was conducted as market research, ethics committee approval was not obtained. The survey comprised 55 questions divided into 4 sections: screening and classification (eg, sex, age, educational attainment, relationship status, employment status, income); impairment in childhood/adolescence (eg, impact of ADHD at school and on peer and family relationships) and general well-being (presence of conduct problems and comorbidities); impairment in adulthood (eg, impact on work, social life, relationships, and personal finances); and ADHD diagnosis and treatment (including satisfaction with current prescribed medicine). Adults were asked to recall their own experiences in childhood/adolescence. Data were collected from survey respondents using computer-assisted Web interviewing.
Development of adult recall impairment and symptom scales
Seven impairment and symptom scales were constructed from items pre-selected by the LIS steering committee to compare reported impairments between the ADHD and control groups (Table 1 ; Supplementary material can be found at: http://dx.doi.org/10.1017/S1092852914000078). The majority of the individual items for the impairment and symptom scales were adapted from Biederman et al. 15 Items were grouped into scales by the steering committee based on expert consensus and face validity. Item selection for each scale was confirmed using principal components analysis and evaluated using Cronbach's alpha. Internal consistencies were good to excellent, except for the home impairment scale (a 5 0.78) and school failure scale (a 5 0.43; Table 1 ). Scales were reversed as necessary so that higher scores indicated greater impairment (eg, the school impairment scale).
Statistical analyses
Results were analyzed for all respondents answering each item under each question unless stated otherwise.
Respondents were not required to answer all questions, and no data imputation was applied. The ADHD and control groups were compared using t-tests for continuous data and chi-square tests for categorical data. For graphing purposes, top-2 box comparisons (eg, combining responses ''strongly agree'' and ''somewhat agree'') were used to show differences between groups for some individual items within the scales. Analysis of covariance (ANCOVA) and StudentNewman-Keuls post hoc tests were used to investigate the effect of study group, country, and sex on age, and logistic regression was used to examine the effect of age and study group on employment. The effect of country on experiences of ADHD management was investigated using one-way analysis of variance (ANOVA). Mean impairment and symptom scale scores were calculated for all respondents who answered at least half of the questions in a particular scale; only respondents with scores on all applicable scales were included in scalerelated analyses. The effect of study group, country, age, and sex on the impairment and symptom scales and scores was analyzed using ANCOVA. Effect sizes are indicated using Cohen's d and partial eta-squared. No formal sample-size calculation was performed; however, a quota of 100 respondents per study group per participating country was applied. Statistical analyses were conducted using IBM SPSS version 16.0 (Armonk, New York, USA).
Findings Participants
Overall, 1365 adults responded to the survey. However, 41 respondents who provided impossible answers (eg, length of time until diagnosis greater than respondent's age) were removed from the database, which left a total of 1324 participants (588 in the ADHD group; 736 in the control group). Overall survey response rates are the ADHD group had a significantly higher mean age in Italy (40.3 years) versus the UK, the Netherlands, and Spain (32.1, 33.8, and 34.6 years, respectively), while conversely in the control group, respondents from the Netherlands were significantly older (52.2 years) than those from Spain and Italy (41.4 and 41.6 years, respectively). Adults with ADHD were more likely to be currently employed, less likely to be married, and less likely to live in rural areas than adults without ADHD (Table 2 ). An analysis was performed to examine whether a significant difference in age between study groups could explain why the ADHD group was more likely to be in current employment than the control group. A logistic regression showed that age, study group, and the interaction between age and study group were weak predictors of employment status (Cox and Snell R square 0.065, Nagelkerke R square 0.088; Table 3 ).
Experiences of ADHD management
Approximately half of the adults (51.9%; 305/588) were aged 18 years or older when a diagnosis of ADHD was received. Mean (SD) age at diagnosis of ADHD was Impairments from childhood and adolescence recalled by the ADHD group were significantly greater than those recalled by the control group in all scales except home impairment (p , 0.001; Table 1 ).
The effect of study group, country, sex, and age on the impairment and symptom scales examined using ANCOVA showed that the study group (ADHD or control group) had the greatest effect on impairment and symptom scale scores, with a medium-to-large effect size for all scales except home impairment; most notably the ADHD symptom scale (partial eta-squared 0.21; p , 0.001), comorbid symptoms (partial eta-squared 0.17; p , 0.001), and the general impairment scale (partial eta-squared 0.14; p , 0.001; Table 4 ). The effect of country was significant for all impairment and symptom scales (p # 0.001); however, effect sizes were minor relative to the importance of study group (partial eta-squared 0.02-0.05). Small effects were also observed for the home impairment, comorbid symptom, and school failure scales for sex (partial eta-squared 0.01; p # 0.001); and the ADHD symptom, comorbid symptom, and school failure scales for age (partial eta-squared 0.01-0.02; p # 0.001).
General impairment
Significantly more adults in the ADHD group than in the control group responded that their experiences during their childhood and teenage years had a significant and negative impact on their successes in later life (p , 0.001; Figure 2 ). 
Impairment at school
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Impairment at home
Relationships with peers, siblings, and parents during childhood and adolescence were significantly impaired in the ADHD group compared with the control group ( Figure 3a) ; however, a greater number of adults in the ADHD group than the control group recalled that they were more likely to go out on dates compared with others their age (29.3% [161/ 549] vs 21.5% [148/687]; chi-squared [df 1] 5 9.9; p , 0.01). Some areas of home life did not significantly differ between the groups, for example, time spent with friends and participation in sports, extracurricular cultural/educational activities, or school clubs (Figure 3b ).
Behavior and conduct problems
The ADHD group reported significantly higher occurrence of behavioral and conduct problems during childhood and teenage years compared with the control group, including weight control (13 
Discussion
The LIS study provides the first large community study conducted in Europe to evaluate experiences of ADHD diagnosis and management, and impairment and symptoms of ADHD in childhood, as reported retrospectively by adults with self-reported ADHD.
Results from this study should be considered in the context of the study limitations. Although the LIS was based on a previously used survey, 15 it has not been formally validated and normed. The impairment and symptoms scales did, however, have good internal consistencies. Diagnosis of ADHD was self-reported and not confirmed, and those with ADHD who responded to the invitation to participate in the survey may not be representative of all adults with ADHD. Survey respondents represented a select, well-educated, information technology-literate population willing to participate in the survey. As such, awareness of symptoms and impairments associated with ADHD, as well as motivation to seek diagnosis or treatment, may be greater in this group of respondents than in the general population. Adults in the ADHD group were significantly younger than those without ADHD (by approximately 10 years); therefore, differences between groups could reflect differences in maturity and life experiences. Respondents in the ADHD group were also more likely to be currently employed; while this is likely due to the greater proportion of retired respondents in the control group (19.6%) compared with the ADHD Approximately half of the ADHD group respondents (51.9%) were at least 18 years old when a diagnosis of 3 . Impairment at home. Impairment at home as recalled by adults with ADHD and without ADHD (control group). (a) Items with greatest reported differences between groups; (b) items with least reported differences between groups. ADHD, attention-deficit/hyperactivity disorder.
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ADHD was received, and the majority (64.1%) reported frustration with the diagnostic process, in particular the number of visits or doctors consulted before diagnosis. Prescription medication and behavioral interventions were the most common forms of treatment; approximately one-third of adults with ADHD (32.1%) currently received behavioral interventions only, while 15.1% were receiving both prescription medication and behavioral interventions and 41.5% were receiving nonprescription alternatives or no ADHD treatment. As clinical guidelines for ADHD therapy in adults advise the use of medication in the context of a comprehensive, multimodal program of treatments, the proportion of adults with ADHD receiving both prescription medication and behavioral interventions could be considered low. 21 The majority of patients (66.2%) were satisfied with their prescription medication but did identify certain areas for improvement, including better control of ADHD symptoms, fewer side effects, faster onset of action, and longer duration of action to provide symptom control throughout the day into the evening. A broad range of comorbidities was associated with ADHD, with over a third (37.1%) of adults reporting 4 or more comorbid conditions, which may contribute to misdiagnosis of ADHD in adults. 22 Consistent with previous findings, [23] [24] [25] depression and anxiety disorders were among the most frequently reported coexisting psychiatric comorbidities in the ADHD group. The survey demonstrated that ADHD had a negative impact on childhood from the retrospective perspective of the adult patients. Impairments recalled by adults with ADHD were all significantly greater than those reported by a corresponding control population, apart from those relating to home life (eg, spending time with family and friends). ANCOVA indicated that impairment rates differed among countries, but effect sizes were small (accounting for 2-5% of variance) compared with the effect of study group (ADHD vs control group: accounting for 4-21% of variance).
With regard to experiences at secondary school, consistent with previous findings on recalled educational impairment in ADHD, 15 adults with ADHD were also more likely to be bottom of the class, have a tutor, or take an extra class to help with school work, and were more likely to be expelled or suspended.
Relationships with family and peers were also impaired in the ADHD group compared with the control group; however, not all aspects of home life were affected, and adults with ADHD recalled that they were more likely to go out on dates than others their age. While this is in contrast with previous findings of the U.S.-based survey, 15 it is consistent with studies showing that adults with ADHD have more partners than those without the disorder. 26 Adults with ADHD also recalled more incidences of behavioral or conduct problems than adults without ADHD, which is consistent with previous findings.
